Abstract-Rough set model with lower and upper approximations based on lattice theory is defined and for the new model some properties are given. Lattice theory plays an important role in rough set theory and fuzzy set theory, so the new rough set model over lattice theory in this paper may be a new tool to study the relationship between fuzzy set theory and rough set theory.
Introduction
The main idea of Rough set theory comes from the Pawlak's work [1] . Many researchers made contributions to this theory [2, 3] . Applications of the rough set method to process control, economics, medical diagnosis, biochemistry, environmental sciences, biology, chemistry, psychology, conflict analysis and other fields can be found in literature [4] [5] [6] . The classical rough set theory has been extended to similarity relations [7] , general binary relation [8] , and coverings [9, 10] . Covering -based rough sets [11] involve several concepts such as reducible elements, unary coverings, indiscernible neighborhoods, and pointwisecovered coverings. The advantage of rough set method is that it does not need any additional information about data, like probability in statistics, or membership in fuzzy set theory.Lattice theory plays an important role in fuzzy logic theory [12] . The main aim of this paper is constructing a rough set model using Lattice theory.
Preliminaries 2.1 Lattice Theory
In this section, we recall some basic concepts and results, which we shall need in the subsequent sections.
Definition 1:
A binary relation R in a set P is called a partial order relation or a partial ordering in P iff R is reflexive, antisymmetric, and transitive.
It is conventional to denote a partial ordering by the symbol ≤ .
Definition 2 :
If ≤ is a partial ordering on P, then the ordered pair 〈P, ≤〉 is called a partially ordered set or a poset.
Definition 3 :In a partially ordered set 〈P, ≤〉 , an element y ∈ P is said to cover an element x∈ P if x<y and if there does not exist any element z ∈ P such that x <z and z < y.
Hasse diagram [13] :
A partial ordering ≤ on a set P can be represented by means of a diagram known as Hasse diagram or a partially ordered set diagram of 〈P, ≤〉. In such a diagram, each element is represented by a small circle or a dot. The circles for x∈ P is drawn below the circle for y∈ P if x <y, and a line is drawn between x and y if y covers x. If x < y but y does not cover x, then x and y are not connected directly by a single line. However, they are connected through one or more elements of P. If there exists an element y∈ P such that y ≤ x for all x∈ P, then y is called the least member in P relative to the partial ordering ≤.
Definition 5 :
Let 〈P, ≤〉 be a partially ordered set. If there exists an element y∈ P such that x ≤ y for all x∈ P, then y is called the greatest member in P relative to the partial ordering ≤.
Definition 6 : Let 〈P, ≤〉 be a partially ordered set and let A ⊆ P. Any element x∈ P is an upper bound for a ∈ A, a ≤ x. Similarly, any element x ∈ P is an upper bound for A if for all a ∈ A , a≤x. Similarly, any element x∈ P is a lower bound for A if for all a∈ A, x ≤ a.
Definition 7 :
Let 〈P, ≤〉 be a partially ordered set and let A ⊆ P. An element x∈ P is a least upper bound , or supremum, for A if x is an upper bound for A and x ≤ y where y is any upper bound for A. Similarly, the greatest lower bound, or infimum, for A is an element x∈ P such that x is a lower bound and y ≤ x for all lower bounds y.
Definition 8 :
A lattice is a partially ordered set 〈L, ≤〉 in which every pair of elements a, b ∈ L has a greatest lower bound and a least upper bound. The greatest lower bound of a subset {a, b } ⊆ L will be denoted by a * b and the least upper bound by a ⊕ b.
Definition 9 :
The least and the greatest elements of a lattice, if they exist, are called the bounds of the lattice and are denoted by 0 and 1 respectively.
Definition 10 :
A lattice which has both elements 0 and 1 is called a bounded lattice.
Definition 11 :
In a bounded lattice 〈 L, * , ⊕ , 0,1 〉 , an element a' ∈ L is called a complement of an element a ∈ L if a * a' = 0 and a ⊕ a' = 1.
Definition 12 :
A lattice 〈 L, * , ⊕ , 0,1 〉 is said to be a complemented lattice if every element of L has at least one complement. 
for every x, y ∈ N , x ⊕ y ∈ N . Then N is called similar topological closed subalgebra of L. 
Rough set Theory
Definition 20 : Information system (IS) is a pair (U,A) where U is a non-empty finite set of objects and A is a non-empty finite set of attributes such that a : U → Va for every a ∈A.
Va is called the value set of a.
Example 2 : Information system (IS) with 7 objects and 2 attributes is presented in table I. 
Example 3 :
Decision system (IS) with 7 objects , 2 conditional and 1 decision attribute is presented in table II.
Table II -Decision system
Definition 22: A binary relation R ⊆ X × X which is reflexive (x R x for any object x), symmetric (if x R y then y R x ), and transitive ( if x R y and y R z the x R z) is called an equivalence relation. The equivalence class [x]R of an element x ∈ X consists of all objects y ∈ X such that x R y. 
Example 4:
Using Table II , B-outside region of X , U -X B , consists of those objects that can be with certainty classified as not belonging to X.
Definition 26 :
A set is said to be rough if its boundary region is non-empty, otherwise the set is crisp.
Example 5 :
As per table II :
Let W = {x /walk (x) = yes } W = {x1 , x4 , x6} U = { X1,X2,X3,X4,X5,X6,X7} A = {Age, LEMS}
[x]A = IND ({Age, LEMS} ) = { {x1} , {x2} , {x3,x4} , {x5,x7}, {x6}}
U-W A = {x1, x2, x3,x4,x5,x6,x7} -{x1,x3,x4,x6} = { x2, x5,x7 } ∴The decision class, walk, is rough since the boundary region is not empty.
Rough set Model using Lattice Theory
Definition 27 : Let 〈 L, * , ⊕ , ' ,0,1 〉 be a Boolean algebra , M be a similar topological open subalgebra of L. ∀x∈L , a pair of operation L-: L → L and U -: L → L such that L-(x) = ⊕ {c | c ∈ M , c ≤ x } , U -(x) = (L-(x'))' are called lower and upper approximation, respectively. If L-(x) = U -(x) , then x is called definable , if L-(x) ≠ U -(x) , then x is called undefinable. The pair 〈L-(x) , U -(x) 〉 is called rough set of x.
Properties :
Let 〈 L, * , ⊕ , ' ,0,1 〉 be a Boolean algebra , M be a similar topological open subalgebra of L.Then we have : 
Fuzzy set: A fuzzy set can be mathematically constructed by assigning to each possible individual in the universe of discourse a value representing its grade of membership in the fuzzy set [14, 15] . This grade corresponds to the individual's similarity to the concept represented by the fuzzy set. Example 6: Consider a set A consisting of heights near 6 feet. There is not a unique membership function µA for A. The analyst must decide the membership function. Plausible properties of this membership function might be (i) Normality (µA(6) = 1), (ii) Monotonicity ( the closer A is to 6, the closer µA is to 1), and Symmetry (numbers equidistant from 6 should have the same value of µA). Lower and upper approximations of the algebra system are L-(f) = f1 , U -(f) = f2 ; L-(g) = f1 , U -(g) = f3 .
Conclusion
In the present paper, a new rough set model with lower and upper approximations based on lattice theory has been defined. Because lattice theory plays an important role in rough set theory and fuzzy set theory, so the new rough set model over lattice theory in this paper may be a new tool to study the relationship between fuzzy set theory and rough set theory, this is our future research direction.
